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DETAILED ACTION 
Claim Rejections ■ 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1, 2, 3, 4, 5, 6, 7, 8, and 9 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Ma et al. (US Pat. No. 6,916,554). 

Regarding claim 1, Ma discloses an organic light-emitting device comprising: 
an anode (Fig. 1, 115); a hole-transporting layer (Fig. 1, 125) disposed over the anode; 
a light-emitting layer (Fig. 1 , 135) disposed over the hole-transporting layer for 
producing light in response to hole-electron recombination, wherein the light-emitting 
layer includes at least one organic host material and one organic luminescent dopant 
material (Column 5, lines 24-27 and 34-39); a stability enhancing layer disposed in 
contact with the light-emitting layer (Fig. 1, 140), wherein the stability-enhancing layer 
includes at least one organic host material and one inorganic dopant material (Column 
5, lines 47-56); an electron-transporting layer disposed over the stability enhancing 
layer (Fig. 1 , 145); and a cathode disposed over the electron-transporting layer (Fig. 1 , 
160). 
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Regarding claim 2, Ma further discloses the invention of claim 1 wherein the host 
material in the stability enhancing layer is selected from electron-transporting materials 
(Column 5, lines 47-56). 

Regarding claim 3, Ma further discloses the invention of claim 2 wherein the 
ionization potential of the host material in the stability enhancing layer is equal to or less 
than the ionization potential of the host material in the light-emitting layer (Column 5, 
line 39; Column 5, lines 47-56). Wherein, since the host materials for the stability 
enhancing layer and the light-emitting layer may both be Alq 3 , the ionization potential of 
the host materials is inherently equal. 

Regarding claims 4 and 5, Ma further discloses the invention of claim 2 wherein 
the host material in the stability enhancing layer includes metal complexes of 8- 
hydroxyquinoline, specifically tris(8-hydroxyquinoline)aluminum (Column 5, line 50). 
Wherein Alq 3 is tris(8-hydroxyquinoline)aluminum and inherently a metal complex of 8- 
hydroxyquinoline. 

Regarding claim 6, Ma further discloses the invention of claim 1 wherein the 
inorganic dopant material in the stability-enhancing layer is a metal or metal 
compound (Column 5, lines 47-56). 

Regarding claims 7, 8, and 9, Ma further discloses the invention of claim 6 
wherein the dopant in the stability enhancing layer has a work-function lower than 4.0 
eV; is an alkali metal, alkaline earth metal, or rare earth metal; and includes Li, Na, K, 
Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, or 
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Mn. (Column 5, lines 47-56). Wherein Li is an alkali metal and has a work function 
inherently lower than 4.0 eV. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 10, 11, 15, 16, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31,32, 36, and 37 are 
rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al. (US Pat. No. 
6,916,554) and further in view of Leung et al. (US 2004/0124767 A1). 

Regarding claims 10 and 11, Ma teaches the stability enhancing layer of claims 1 
and 6 but fails to teach wherein the dopant in the stability enhancing layer has a work 
function equal to or higher than 4.0 eV. Ma also fails to teach wherein the dopant in the 
stability enhancing layer includes Al, Ni, Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, or Au. 
Leung teaches a stability enhancing layer (Page 1, Paragraph [0014]) wherein the 
dopant in the stability enhancing layer has a work function higher than 4.0 eV and 
wherein the stability enhancing layer includes Al, Ni, Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, 
or Au (Page 1, Paragraph [0016]; Page 10, Paragraph [0067]) in order to reduce the 
driving voltage and improve the stability and efficiency of the organic light emitting 
device (Page 1, Paragraph [0018], Paragraph [0067]). Leung teaches the dopant as a 
transition metal with a work function no higher than 4.5 eV, which to one of ordinary skill 
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in the art includes the metals specified by claims 10 and 11. Therefore, it would have 
been obvious to one of ordinary skill in the art to modify the stability enhancing layer of 
Ma to include a dopant with a work function higher than 4.0 eV or to include Al, Ni, Cu, 
Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, or Au, as disclosed by Leung, in order to reduce the 
driving voltage and improve the stability and efficiency of the organic light emitting 
device. 

Regarding claims 15 and 16, Ma fails to teach the organic light emitting device 
wherein the concentration of the dopant material in the stability enhancing layer is in the 
range of 0.1% to 30%, or 0.2% to 10% by volume. Leung teaches the concentration of 
the dopant material in the stability enhancing layer from 0.5% to 10% (Page 1, 
Paragraph [0016]), which is within the ranges specified in claims 15 and 16. As a matter 
of design engineering one skilled in the art would reasonably contemplate the desired 
concentration of dopant material, as evidenced by Leung, to be obvious over the prior 
art. Therefore, it would have been obvious to one of ordinary skill in the art to modify the 
stability enhancing layer of Ma to have a concentration of dopant material within the 
ranges specified in claims 15 and 16, as evidenced by Leung. 

Regarding claim 22, Ma teaches an organic light-emitting device comprising: an 
anode; a hole-transporting layer disposed over the anode; a light-emitting layer 
disposed over the hole-transporting layer for producing light in response to hole-electron 
recombination, wherein the light-emitting layer includes at least one organic host 
material and one organic luminescent dopant material; a stability enhancing layer 
disposed in contact with the light-emitting layer, wherein the stability enhancing layer 
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includes at least one organic host material and one inorganic dopant material; an 
electron transporting layer disposed over the stability enhancing layer; and a cathode 
disposed over the electron-transporting layer (See claim 1 rejection). Ma fails to teach 
wherein the electron-transporting layer includes host material or dopant material or 
dopant concentration that are different than the host material or dopant material or 
dopant concentration in the stability-enhancing layer. Leung teaches wherein the 
electron transporting layer (Page 10, Paragraph [0054]) includes host material or dopant 
material or dopant concentration that are different than the host material or dopant 
material or dopant concentration in the stability-enhancing layer (Page 10, Paragraph 
[0055]) in order to reduce the driving voltage and improve stability of the organic light 
emitting device (Page 1 , Paragraph [0018]). Therefore it would have been obvious to 
one of ordinary skill in the art to modify making the electron transporting layer of Ma with 
a different host material or dopant material or dopant concentration than the stability- 
enhancing layer, as disclosed by Leung, in order to reduce the driving voltage and 
improve the stability of the organic light emitting device. 

Regarding claim 23, Ma further discloses wherein the host material in the stability 
enhancing layer is selected from electron-transporting materials (Column 5, lines 47- 
56). Motivation to combine with Leung is the same as for claim 22. 

Regarding claim 24, Ma further discloses wherein the ionization potential of the 
host material in the stability enhancing layer is equal to or less than the ionization 
potential of the host material in the light-emitting layer (Column 5, line 39; Column 5, 
lines 47-56). Wherein, since the host materials for the stability enhancing layer and the 
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light-emitting layer may both be Akfc, the ionization potential of the host materials is 
equal. Motivation to combine with Leung is the same as for claim 22. 

Regarding claims 25 and 26, Ma further discloses wherein the host material in 
the stability enhancing layer includes metal complexes of 8-hydroxyquinoline, 
specifically tris(8-hydroxyquinoline)aluminum (Column 5, line 50). Wherein Alq 3 is tris(8- 
hydroxyquinoline)aluminum and inherently a metal complex of 8-hydroxyquinoline. 
Motivation to combine with Leung is the same as for claim 22. 

Regarding claim 27, Ma further discloses wherein the inorganic dopant material 
in the stability-enhancing layer is a metal or metal compound (Column 5, lines 47-56). 
Motivation to combine with Leung is the same as for claim 22. 

Regarding claims 28, 29, and 30, Ma further discloses wherein the dopant in the 
stability enhancing layer has a work-function lower than 4.0 eV; is an alkali metal, 
alkaline earth metal, or rare earth metal; and includes Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, 
La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, or Mn. (Column 5, lines 47- 
56). Wherein Li is an alkali metal and has a work function lower than 4.0 eV. Motivation 
to combine with Leung is the same as for claim 22. 

Regarding claims 31 and 32, Ma fails to teach wherein the dopant in the stability 
enhancing layer has a work function equal to or higher than 4.0 eV. Ma also fails to 
teach wherein the dopant in the stability enhancing layer includes Al, Ni, Cu, Zn, Ga, 
Mo, Pd, Ag, In, Sn, Pt, or Au. Leung teaches a stability enhancing layer (Page 1, 
Paragraph [0014]) wherein the dopant in the stability enhancing layer has a work 
function higher than 4.0 eV and wherein the stability enhancing layer includes Al, Ni, 
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Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, or Au (Page 1, Paragraph [0016]; Page 10, 
Paragraph [0067]) in order to reduce the driving voltage and improve the stability and 
efficiency of the organic light emitting device (Page 1, Paragraph [0018], Paragraph 
[0067]). Leung teaches the dopant as a transition metal with a work function no higher 
than 4.5 eV, which to one of ordinary skill in the art includes the metals specified by 
claims 31 and 32. Therefore, it would have been obvious to one of ordinary skill in the 
art to modify the stability enhancing layer of Ma to include a dopant with a work function 
higher than 4.0 eV or to include Al, Ni, Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, or Au, as 
disclosed by Leung, in order to reduce the driving voltage and improve the stability and 
efficiency of the organic light emitting device. 

Regarding claims 36 and 37, Ma fails to teach the organic light emitting device 
wherein the concentration of the dopant material in the stability enhancing layer is in the 
range of 0.1% to 30%, or 0.2% to 10% by volume. Leung teaches the concentration of 
the dopant material in the stability enhancing layer from 0.5% to 10% (Page 1 , 
Paragraph [0016]), which is within the ranges specified in claims 36 and 37. As a matter 
of design engineering one skilled in the art would reasonably contemplate the desired 
concentration of dopant material, as evidenced by Leung, to be obvious over the prior 
art. Therefore, it would have been obvious to one of ordinary skill in the art to modify the 
stability enhancing layer of Ma to have a concentration of dopant material within the 
ranges specified in claims 36 and 37, as evidenced by Leung. 
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Claims 12, 13, and 14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al. (US Pat. No. 6,916,554) as applied to claims 1 and 6 
above, and further in view of Tokito et al. (US Pat. No. 5,783,292). 

Regarding claims 12, 13, and 14, Ma fails to teach the stability enhancing layer 
wherein the dopant includes the compounds of alkali metals, alkaline earth metals, or 
rare earth metals; wherein the dopant includes the compounds of Li, Na, K, Rb, Cs, Mg, 
Ca, Sr, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, or Mn; or 
wherein the dopant includes the compounds of Al, Ni, Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, 
Pt, or Au. Tokito teaches a stability enhancing layer wherein the dopant includes the 
compounds of alkali metals, alkaline earth metals, or rare earth metals; wherein the 
dopant includes the compounds of Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, or Mn; or wherein the dopant includes the 
compounds of Al, Ni, Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, or Au (Fig. 3, 20; Column 9, 
lines 6-11) in order that the inorganic material does not degrade the properties of the 
organic material (Column 8, line 66 through Column 9, line 1). Therefore it would have 
been obvious to one of ordinary skill in the art to modify the stability enhancing layer of 
Ma to have a dopant material to includes the materials specified in claims 12-14, as 
disclosed by Tokito, in order to prevent degradation of the properties of the organic 
material by the inorganic material. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al. 
(US Pat. No. 6,916,554) as applied to claim 1 above, and further in view of 
Parthasarathy et al. (US Pat. No. 6,885,149). 

Regarding claim 17, Ma fails to teach wherein the stability enhancing layer 
includes tris(8-hydoxyquinoline)aluminum doped with Li, Na, K, Rb, or Cs. 
Parthasarathy teaches the stability enhancing layer includes tris(8- 
hydoxyquinoline)aluminum doped with Li, Na, K, Rb, or Cs (Column 3, lines 50-57) in 
order to increase the efficiency of the organic light emitting device (Column 3, lines 50- 
57). 

Claims 18, 19, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al. (US Pat. No. 6,916,554) as applied to claim 1 above, and 
further in view of Hamada et al. (US Pat. No. 6,921 ,590). 

Regarding claims 18 and 19, Ma teaches the invention of claim 1 but fails to 
teach wherein the thickness of the stability enhancing layer is in the range of from 2 nm 
to 100 nm or wherein the thickness of the stability enhancing layer is in the range of 
from 3 nm to 30 nm. Hamada teaches the stability enhancing layer (Fig. 1 , 5) wherein 
the thickness is 10 nm (Column 7, line 63). As a matter of design engineering one 
skilled in the art would reasonably contemplate the desired thickness of the stability 
enhancing layer, as evidenced by Hamada, to be obvious over the prior art. Therefore it 
would have been obvious to one of ordinary skill in the art to modify the stability 
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enhancing layer thickness to be within the ranges specified in claims 18 and 19, as 
evidenced by Hamada. 

Regarding claims 20 and 21 , Ma teaches the invention of claim 1 but fails to 
teach wherein the thickness of the light emitting layer is in the range of 5 nm to 45 nm or 
wherein the thickness of the light emitting layer is in the range of 5 nm to 30 nm. 
Hamada teaches the light emitting layer (Fig. 1 , 4) wherein the thickness is 10 nm 
(Column 7, line 36). As a matter of design engineering one skilled in the art would 
reasonably contemplate the desired thickness of the light emitting layer, as evidenced 
by Hamada, to be obvious over the prior art. Therefore it would have been obvious to 
one of ordinary skill in the art to modify the light emitting layer thickness to be within the 
ranges specified in claims 20 and 21 , as evidenced by Hamada. 

Claims 33, 34, and 35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al. (US Pat. No. 6,916,554) and Leung et al. (US 
2004/0124767 A1) as applied to claims 22 and 27 above, and further in view of Tokito et 
al. (US Pat. No. 5,783,292). 

Regarding claims 33, 34, and 35, Ma and Leung fail to teach the stability 
enhancing layer wherein the dopant includes the compounds of alkali metals, alkaline 
earth metals, or rare earth metals; wherein the dopant includes the compounds of Li, 
Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, 
Y, or Mn; or wherein the dopant includes the compounds of Al, Ni, Cu, Zn, Ga, Mo, Pd, 
Ag, In, Sn, Pt, or Au. Tokito teaches a stability enhancing layer wherein the dopant 
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includes the compounds of alkali metals, alkaline earth metals, or rare earth metals; 
wherein the dopant includes the compounds of Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, 
Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Y, or Mn; or wherein the dopant 
includes the compounds of Al, Ni, Cu, Zn, Ga, Mo, Pd, Ag, In, Sn, Pt, or Au (Fig. 3, 20; 
Column 9, lines 6-11) in order that the inorganic material does not degrade the 
properties of the organic material (Column 8, line 66 through Column 9, line 1). 
Therefore it would have been obvious to one of ordinary skill in the art to modify the 
stability enhancing layer of Ma and Leung to have a dopant material to includes the 
materials specified in claims 33-35, as disclosed by Tokito, in order to prevent 
degradation of the properties of the organic material by the inorganic material. 

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ma et al. 
(US Pat. No. 6,916,554) and Leung et al. (US 2004/0124767 A1) as applied to claim 22 
above, and further in view of Parthasarathy et al. (US Pat. No. 6,885,149). 

Regarding claim 38, Ma and Leung fail to teach wherein the stability enhancing 
layer includes tris(8-hydoxyquinoline)aluminum doped with Li, Na, K, Rb, or Cs. 
Parthasarathy teaches the stability enhancing layer includes tris(8- 
hydoxyquinoline)aluminum doped with Li, Na, K, Rb, or Cs (Column 3, lines 50-57) in 
order to increase the efficiency of the organic light emitting device (Column 3, lines 50- 
57). 
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Claims 39, 40, 41, and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ma et al. (US Pat. No. 6,916,554) and Leung et al. (US 
2004/0124767 A1) as applied to claim 22 above, and further in view of Hamada et al. 
(US Pat. No. 6,921,590). 

Regarding claims 39 and 40, Ma and Leung teaches fail to teach wherein the 
thickness of the stability enhancing layer is in the range of from 2 nm to 100 nm or 
wherein the thickness of the stability enhancing layer is in the range of from 3 nm to 30 
nm. Hamada teaches the stability enhancing layer (Fig. 1, 5) wherein the thickness is 10 
nm (Column 7, line 63). As a matter of design engineering one skilled in the art would 
reasonably contemplate the desired thickness of the stability enhancing layer, as 
evidenced by Hamada, to be obvious over the prior art. Therefore it would have been 
obvious to one of ordinary skill in the art to modify the stability enhancing layer 
thickness to be within the ranges specified in claims 39 and 40, as evidenced by 
Hamada. 

Regarding claims 41 and 42, Ma and Leung fail to teach wherein the thickness of 
the light emitting layer is in the range of 5 nm to 45 nm or wherein the thickness of the 
light emitting layer is in the range of 5 nm to 30 nm. Hamada teaches the light emitting 
layer (Fig. 1, 4) wherein the thickness is 10 nm (Column 7, line 36). As a matter of 
design engineering one skilled in the art would reasonably contemplate the desired 
thickness of the light emitting layer, as evidenced by Hamada, to be obvious over the 
prior art. Therefore it would have been obvious to one of ordinary skill in the art to 
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modify the light emitting layer thickness to be within the ranges specified in claims 41 
and 42, as evidenced by Hamada. 

Other Prior Art Cited 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

VanSlyke et al. US Pat. No. 4,720,432 work function of metals 

Forrest et al. US 2003/0230980 A1 blocking layers 

Sato et al. US Pat. No. 6,660,41 1 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne M. Hines whose telephone number is (571) 272- 
2285. The examiner can normally be reached from 8:00-4:30 on Monday through 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel can be reached on (571) 272-2457. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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